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Text:
 WEST BRANCH OF PERKIOMEN CREEK, PERKIOMEN CREEK AND SWABIA CREEK. THESE CREEKS ARE ALL CLASSIFIED FOR OLD
WATER FISHES AND TROUT STOCKING.  RING-NECKED PHEASANTS ARE THE MOST ABUNDANT SMALL GAME SPECIES IN BERKS
COUNTY, WHILE COTTONTAIL RABBITS ARE THE SECOND MOST ABUNDANT.  WHITE-TAILED DEER ALSO ARE PLENTIFUL. IN
ADDITION TO THE HUNTING AND FISHING IN BERKS COUNTY, APPROXIMATELY FOUR MILES NORTHEAST OF THE SITE IS THE
DOE MOUNTAIN SKIING AND  RECREATION AREA IN LEHIGH COUNTY.

   #SH
   SITE HISTORY

RITTENHOUSE GAP, APPROXIMATELY ONE-FOURTH OF A MILE NORTHWEST OF THE SITE, HAS BEEN EXTENSIVELY MINED FOR
MAGNETITE IRON ORE AND IS BELIEVED TO BE ONE OF THE OLDEST ORE-PRODUCING DISTRICTS IN BERKS COUNTY. THE   NOW
ABANDONED IRON MINES CONSISTED OF OPEN CUTS, TUNNELS, AND SHAFTS. THE CUTS GENERALLY ARE ELONGATED
NORTHEASTWARD.  THE CHA GERY MINE SHAFT IS LOCATED APPROXIMATELY 1,000 FEET TO THE NORTHWEST OF THE SITE.

RESIDENTS REPORTED TANK TRUCKS TRAVELING BENFIELD ROAD BETWEEN SEPTEMBER AND NOVEMBER 1981, AND THAT SHORTLY
THEREAFTER, IN EARLY 1982, THEIR WELL WATER HAD A DISTINGUISHABLE ODOR AND OBNOXIOUS TASTE.   LABORATORY
ANALYSIS CONDUCTED BY THE PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL RESOURCES (PADER) IN 1982 INDICATED THAT
THE FOLLOWING CHEMICALS WERE DETECTED IN THE RESIDENTIAL WELL FOR THE HOME BUILT OVER THE SAND PIT:

                 1,1,1-TRICHLOROETHANE   45,000 UG/L
                 1,1-DICHLOROETHENE         800 UG/L
                 1,1-DICHLOROETHANE         300 UG/L
                 DICHLOROMETHANE            300 UG/L
                 1,2-DICHLOROETHANE         150 UG/L
                 TOLUENE                    150 UG/L

THE EPA CONDUCTED A REMOVAL ACTION IN THE AREA OF THE PIT DURING THE SUMMER OF 1983.  ACTIVITIES CONSISTED OF
EXCAVATING THE AREA REPORTED TO BE THE SAND PIT AND ALSO INSTALLING A WATER SUPPLY WELL FOR USE BY FOUR
FAMILIES WHOSE WELLS WERE CONTAMINATED.  THE EXCAVATION DID NOT ENCOUNTER ANY BURIED DRUMS OR OTHER OBJECTS
RELATING TO THE CONTAMINATION.

   #RIS
   REMEDIAL INVESTIGATION SUMMARY

THE REMEDIAL INVESTIGATION (RI) GATHERED INFORMATION THROUGH A SITE INVESTIGATION OF THE GROUNDWATER, SURFACE
WATER, SEDIMENT AND SOIL AND THE LABORATORY ANALYSIS OF THESE MATERIALS. THE PURPOSE WAS TO   CHARACTERIZE
THE SITE TO IDENTIFY THE LEVEL OF CONTAMINATION AND THE PHYSICAL BOUNDARIES OF THE CONTAMINATED AREAS.  THE
RI WAS CONDUCTED IN 1987 AND 1988 BY PADER AND ITS CONTRACTOR BAKER, TSA INC. A COPY OF THE RI REPORT IS
CONTAINED IN THE ADMINISTRATIVE RECORDS FOR THE SITE.

ONSITE ACTIVITIES INCLUDED AIR MONITORING, SURFACE AND BOREHOLE GEOPHYSICAL SURVEYS, PUMP TESTS, SAMPLING OF
SURFACE WATERS AND LOCAL RESIDENTIAL WATER SUPPLIES, SUBSURFACE SOILS, AND GROUNDWATER FROM THE NEWLY
INSTALLED MONITORING WELLS.  A SECOND ROUND OF GROUNDWATER SAMPLING AND COMPOSITE SAMPLES OF RI-GENERATED
WASTES WERE ALSO TAKEN. THE SAMPLING WAS PERFORMED TO:  1)  DETERMINE THE AERIAL EXTENT OF CONTAMINATION, 2)
DETERMINE GROUNDWATER QUALITY, 3) PROVIDE ADDITIONAL SUBSURFACE INFORMATION, AND 4) EVALUATE SURFACE WATER
AND LOCAL WELL WATER QUALITY OFFSITE.  ANCILLARY FIELD ACTIVITIES EMPLOYED FOR THE RI INCLUDED SITE SURVEYING
AND MAPPING, IN ORDER TO PROVIDE A CURRENT MAP OF THE SITE, AND AIR MONITORING TO DETERMINE LEVELS OF
RESPIRATORY PROTECTION REQUIREMENTS FOR THE SITE.  AN OUTLINE OF THE ACTIVITIES CONDUCTED BY THE RI ARE
HIGHLIGHTED BELOW.  THE RESULTS OF THE RI ARE DISCUSSED IN SUBSEQUENT SECTIONS.

          MAY 1987 - SITE RECONNAISSANCE

          1.  AIR QUALITY MONITORING
          2.  SOIL GAS SURVEY
          3.  RESIDENTIAL WELLS

          FALL 1987 - GROUNDWATER SAMPLING ROUND

          1.  AIR QUALITY MONITORING
          2.  SURFACE WATER
          3.  SUBSURFACE SOIL SAMPLES
          4.  GROUNDWATER MONITORING WELL SAMPLES (DEEP)



          WINTER 1988 - SECOND SAMPLING ROUND

          1.  AIR QUALITY MONITORING
          2.  SURFACE WATER
          3.  GROUNDWATER MONITORING WELL (DEEP)
          4.  GROUNDWATER MONITORING WELL (SHALLOW)
          5.  RESIDENTIAL WELLS
          6.  WATER SUPPLY WELLS

   GEOLOGY

THE BERKS SAND PIT IS LOCATED IN THE READING PRONG SECTION OF THE NEW ENGLAND PHYSIOGRAPHIC PROVINCE. 
PRECAMBRAIN AGED METAMORPHOSED IGNEOUS, SEDIMENTARY AND VOLCANIC ROCKS COMPRISE THE HIGHLANDS OF THE  
READING PRONG; THE INTERMONTANE VALLEYS ARE COMPRISE OF CAMBRO-ORDOVICIAN SEDIMENTS CONSISTING OF LIMESTONE,
DOLOMITE, MARBLE, AND QUARTZITE.  DISSEMINATED MAGNETITE, AND CORNWALL-TYPE MAGNETITE   DEPOSITS OCCUR
THROUGHOUT THE READING PRONG.

MAGNETITE ORE IS PRESENT NEAR THE SURFACE WEST OF THE SITE, AT THE CHAGERY MINE, AND NORTH OF THE SITE, AT
RITTENHOUSE GAP.  MAGNETITE RICH PEGMATITES AND MASSIVE MAGNETITE WAS OBSERVED IN THREE BOREHOLES.

IN THE VICINITY OF THE SITE THE SAPROLITE CONSISTS OF A LIGHT BROWN, TAN TO ORANGE CLAY WITH SOME SILT AND
SAND, AND QUARTZ AND FELDSPAR FRAGMENTS.  THE SAPROLITE CHANGES TO CLAY AND SAND WITH QUARTZ AND   WEATHERED
GRANITIC GNEISS FRAGMENTS AT DEPTH.  SOME LOCAL ZONES IN THE SAPROLITE SHOW EVIDENCE OF FOLIATION AND RELICT
STRUCTURES.

THE GRANITIC GNEISS IS MODERATELY TO VERY CLOSELY FRACTURED.  MANY FRACTURES ENCOUNTERED IN THE BOREHOLES
CONTAINED CHLORITE FILLING AND/OR HEMATITE STAINING ON THE FRACTURE SURFACES.

EXTENSIVELY WEATHERED ZONES (POSSIBLY WEATHERED FRACTURE ZONES) WERE OBSERVED THE MAXIMUM EXPECTED DEPTH OF
SIGNIFICANT FRACTURE ZONES AND WEATHERED FRACTURES, AS DETERMINED FROM THE CROSS-HOLE SEISMIC VELOCITY  
MEASUREMENTS, IS APPROXIMATELY 150 TO 200 FEET BELOW THE GROUND SURFACE.

THE GRANITIC GNEISS IS HIGHLY WEATHERED THROUGHOUT THE AREA AND THE THICKNESS OF THE WEATHERED OVERBURDEN IS
QUITE VARIABLE.  THERE IS, IN GENERAL, NO DISTINCT BOUNDARY BETWEEN THE OVERBURDEN AND THE WEATHERED BEDROCK. 
RATHER, THERE IS A GRADUAL CHANGE FROM SAPROLITE TO WEATHERED GRANITIC GNEISS TO FRESH GRANITIC GNEISS.

   HYDROLOGY

GROUNDWATER IN THE BERKS SAND PIT AREA IS ENCOUNTERED IN BOTH THE SOIL OVERBURDEN AND IN THE BEDROCK.  THE
BEDROCK, A GRANITIC GNEISS, HAS A LOW PRIMARY POROSITY AND PERMEABILITY BUT HAS A SIGNIFICANT SECONDARY  
POROSITY AND PERMEABILITY DUE TO THE PRESENCE OF A COMPLEX FRACTURE SYSTEM.

IN GENERAL, THE FRACTURES AND FRACTURED ZONES PROVIDE PREFERRED AVENUES FOR GROUNDWATER MOVEMENT; MORE
SPECIFICALLY, HIGHLY WEATHERED AND ALTERED FRACTURE ZONES TEND TO PROVIDE PREFERRED AVENUES FOR GROUNDWATER
MOVEMENT.  OTHER AVENUES FOR GROUNDWATER MOVEMENT AS INDICATED BY THE BOREHOLE VISUAL AND GEOPHYSICAL LOGS
INCLUDE FAULTS, MINERALOGICAL CHANGES AND GRAIN SIZE CHANGES.

TWO GROUNDWATER FLOW REGIMES HAVE BEEN IDENTIFIED AT THE SITE.  A SHALLOW FLOW REGIME OCCURS IN THE
OVERBURDEN AND A DEEP FLOW REGIME OCCURS IN THE FRACTURED BEDROCK.  THE SHALLOW FLOW REGIME CONSISTS  
PRIMARILY OF SAPROLITE AND HIGHLY WEATHERED BEDROCK.  WATER IN THIS SHALLOW AQUIFER MAY OCCUR AS PERCHED
ZONES, GENERALLY ABOVE SAPROLITIC LAYERS, AND UNDER CONFINED TO SEMI-CONFINED CONDITIONS, GENERALLY   BENEATH
SAPROLITIC LAYERS.

THE AMOUNT OF WATER THAT MOVES THROUGH THE BEDROCK DEPENDS ON THE HYDRAULIC GRADIENT AND THE HYDRAULIC
CONDUCTIVITY OF THE FRACTURES AND THEIR FREQUENCY OF OCCURRENCE AND ORIENTATION. THE HYDRAULIC  CONDUCTIVITY
OF THE FRACTURES DEPENDS ON SUCH PROPERTIES AS DIMENSION, INTERCONNECTEDNESS, FILLING MATERIAL, ETC.  THESE
PROPERTIES ARE QUITE VARIABLE AND AS A RESULT, A HIGHLY COMPLEX FLOW FIELD HAS DEVELOPED AT THE SITE.

IN GENERAL, THERE ARE A LARGE NUMBER OF INTERCONNECTED FRACTURES ORIENTED IN BOTH A NORTHEASTERLY AND
NORTHWESTERLY DIRECTION.  FROM PLOTS OF THE EXTENT OF CONTAMINATION IT CAN BE SEEN THAT THE NORTHEASTERLY
FLOW DIRECTION IS DOMINANT.

   #NEC
   NATURE AND EXTENT OF CONTAMINATION

THIS SECTION DESCRIBES THE TYPES OF CONTAMINANTS FOUND AT THE SITE AND THEIR DISTRIBUTION IN THE SOIL,



SURFACE SEDIMENT, SURFACE WATER AND GROUNDWATER.  THE MOST SERIOUS THREAT TO PUBLIC HEALTH AND THE  
ENVIRONMENT IDENTIFIED IS THE INTRODUCTION OF ORGANIC SOLVENTS INTO THE GROUNDWATER THROUGH THE DISPOSAL OF
AN UNKNOWN QUANTITY OF LIQUID WASTES AT THE SITE.  A SECOND EXPOSURE PATHWAY OF CONCERN IS GROUNDWATER
DISCHARGE TO SURFACE SEEPS AND STREAMS RESULTING IN THE CONTAMINATION OF SURFACE WATER.

THE RESULT OF THE SAMPLING PERFORMED DURING THE RI SHOWED FOUR VOLATILE ORGANIC COMPOUNDS THAT POSE A RISK TO
HUMAN HEALTH AND/OR THE ENVIRONMENT. THE FOUR CONSTITUENTS THAT WERE IDENTIFIED AS INDICATOR   PARAMETERS
ARE:

          *  1,1-DICHLOROETHENE
          *  1,1-DICHLOROETHANE
          *  1,1,1-TRICHLOROETHANE
          *  TETRACHLOROETHENE

THESE CHEMICALS POSE THE GREATEST POTENTIAL PUBLIC HEALTH RISK AT THE SITE AND WERE CHOSEN BECAUSE THEY
REPRESENT THE CHEMICALS WHICH WERE THE MOST TOXIC, MOBILE AND IN THE HIGHEST CONCENTRATIONS.  THE FOLLOWING
SECTIONS DESCRIBE THE EXTENT OF THESE CONTAMINANTS IN THE VARIOUS MEDIA AT THE BERKS SAND PIT SITE.

   SOIL

SOIL SAMPLES WERE TAKEN DURING THE DRILLING PROGRAM FROM SEVERAL BORINGS.  NONE OF THE FOUR INDICATOR
PARAMETERS IDENTIFIED ABOVE WERE DETECTED IN THE SOILS AT THE BERKS SAND PIT SITE. THE MAXIMUM DEPTH OF  
SOIL SAMPLING WAS LESS THAN 20 FEET.  NO SIGNIFICANT CONTAMINATION WAS DETECTED IN THE SOILS AT THE SITE.

   SURFACE SEDIMENTS

SURFACE SEDIMENTS WERE COLLECTED DURING NOVEMBER 1987.  THE SEDIMENTS WERE COLLECTED TO DETERMINE THE
POSSIBILITY OF CHRONIC SURFACE WASTE CONTAMINATION.  TEN OF 28 SAMPLES COLLECTED SHOWED SOME TYPE OF  
VOLATILE OR SEMI-VOLATILE COMPOUND.  THE LOCATION OFTHE SURFACE SEDIMENT SAMPLING POINTS IS GIVEN IN FIGURE
3.

HOWEVER, ONLY ONE SEDIMENT SAMPLE, SP-2, SHOWED DETECTABLE LEVELS OF 1,1-DICHLOROETHANE AT 240 UG/KG.  THE
OCCURRENCE OF THIS COMPOUND IN SP-2 INDICATES THE POSSIBILITY OF CHRONIC CONTAMINATION OF THE SEEPS EAST OF
THE FORMER SAND PIT.  THE SOURCE OF THIS CONTAMINATION MAY BE THE ACCUMULATION OF CONTAMINANTS FROM THE
GROUNDWATER OVER THE PAST SEVERAL YEARS.  IT SHOULD BE NOTED THAT 1,1-DICHLOROETHANE IS A POSSIBLE
DEGRADATION PRODUCT OF 1,1,1-TRICHLOROETHANE.  SURFACE SEDIMENT REMEDIATION IS PART OF THE RECOMMENDED
ALTERNATIVE.

   SURFACE WATER

SURFACE WATER SAMPLES WERE COLLECTED AT 12 SAMPLING POINTS IN NOVEMBER, 1987 AND AT 13 SAMPLING POINTS IN
MARCH, 1988. THE LOCATIONS OF THESE SAMPLING POINTS ARE GIVEN IN FIGURE 3. FOR BOTH ROUNDS, THREE OF THE  
FOUR INDICATOR PARAMETERS WERE DETECTED: 1,1-DICHLOROETHANE, 1,1-DICHLOROETHENE, AND 1,1,1-TRICHLOROETHANE. 
THESE RESULT ARE GIVEN IN TABLE 1 . SOME ELEVATED METALS ALSO WERE ENCOUNTERED IN SAMPLES SP-2 AND SP-5.

THE RESULTS OF THESE ANALYSES INDICATE THAT SOME CONTAMINATION BY 1,1-DICHLOROETHENE, 1,1-DICHLOROETHANE AND
1,1,1-TRICHLOROETHANE OCCURS INALL OF THE SURFACE WATER SAMPLES EXCEPT SP-12 AND SP-13.  THE HIGHEST LEVELS
OF CONTAMINATION ARE IN THE SEEPS EAST OF THE FORMER SAND PIT (SEE FIGURE 3). THIS CONTAMINATION IS PROBABLY
THE RESULT OF THE DISCHARGE OF CONTAMINATED GROUNDWATER TO SURFACE WATERS.  THE DOWNSTREAM EXTENT OF THE
SURFACE WATER CONTAMINATION BY VOLATILE ORGANIC COMPOUNDS HAS NOT BEEN DETERMINED.  FURTHER SAMPLING OF THE
SURFACE WATERS IS PART OF THE RECOMMENDED DECISION.  THE DETECTION OF THE ELEVATED METALS IN SP-2 AND SP-5
APPEARS TO BE AN ISOLATED OCCURRENCE; THE SOURCE OF THESE METALS HAS NOT BEEN DETERMINED.

IN SUMMARY, THE SURFACE WATERS NORTHEAST OF THE FORMER SAND PIT EXHIBIT THE MOST SIGNIFICANT CONTAMINATION. 
THE PRESENCE OF VOLATILE ORGANIC COMPOUNDS (VOCS) IN SITE SURFACE WATER IS BELIEVED TO BE RELATED TO
LOCALIZED DISCHARGE OF CONTAMINATED  SHALLOW GROUNDWATERS.  GROUNDWATER REMEDIATION SHOULD PREVENT FURTHER
DISCHARGE AT THESE SURFACE SEEPS. THE METALS ARE THOUGHT  TO BE DERIVED FROM SCATTERED SURFACE DUMPING OF
SCRAP METALS WHICH IS PREVALENT IN THIS AREA.  THE SURFACE WATER WEST AND NORTHWEST OF THE SITE SHOW VERY LOW
LEVELS OF VOCS.



                             TABLE 1
        SUMMARY OF ANALYTICAL RESULTS FOR SURFACE WATER SAMPLES TAKEN
                        IN NOVEMBER 1987

   CHEMICAL                  SP-3           SP-4           SP-7

   1,1-DICHLOROETHENE        19.00          38.00          17.00

   1,1-DICHLOROETHANE          *              *              *

   1,1,1-TRICHLOROETHANE     64.00         120.00          62.00

   TETRACHLOROETHENE           ND             ND             ND

   ND - NOT DETECTED.
   *DATA DID NOT PASS QA/QC PROCEDURES.
   ALL UNITS IN UG/L.

   NOTE: ALL OTHER SURFACE WATER SAMPLES TAKEN IN NOVEMBER 1987
         SHOWED DETECTABLE LEVELS OF AT LEAST ONE OF THE FOUR
         INDICATOR PARAMETERS.  HOWEVER, THE ANALYTICAL RESULTS
         FOR THESE SAMPLES DID NOT PASS THE QA/QC PROCEDURES.
         SP-13 WAS NOT SAMPLED BECAUSE IT WAS FROZEN.



   GROUNDWATER

GROUNDWATER SAMPLES WERE COLLECTED FROM MAY 1987 TO MARCH 1988.  THESE SAMPLES CAN BE DIVIDED INTO THREE
CATEGORIES: RESIDENTIAL WELL SAMPLES, MONITORING WELL SAMPLES AND PACKER TEST SAMPLES.  THE RESIDENTIAL WELLS
WERE SAMPLED IN TWO ROUNDS:   NOVEMBER 1987 AND JANUARY 1988 THROUGH MARCH 1988.  THE PACKER TEST SAMPLES
WERE TAKEN IN OCTOBER 1987.

THIRTY-EIGHT CONSTITUENTS WERE DETECTED IN THE GROUNDWATER:  EIGHT VOCS, SIX SEMI-VOLATILE COMPOUNDS (SVOCS)
AND 14 INORGANICS. ONLY THE EXTENT OF THE FOUR PRIMARY INDICATOR CHEMICALS, 1,1,1-TRICHLOROETHANE,
   1,1-DICHLOROETHANE, 1,1-DICHLOROETHENE, AND TETRACHLOROETHENE WILL BE DISCUSSED IN DETAIL SINCE THEY
EXHIBIT THE GREATEST RISK TO THE COMMUNITY AND THE ENVIRONMENT. NO METALS WERE DETECTED ABOVE THE   NATIONAL
PRIMARY DRINKING WATER STANDARDS (NPDWS) IN THE GROUNDWATER.

   RESIDENTIAL WELL SAMPLES

TWO ROUNDS OF WATER SAMPLES WERE TAKEN FROM THE RESIDENTIAL WELLS IN MAY 1987 AND IN JANUARY 1988 THROUGH
MARCH 1988.  THE LOCATION OF THESE WELLS ARE SHOWN IN FIGURE 4.  ELEVEN RESIDENTIAL WELLS WERE SAMPLED  
DURING THE FIRST SAMPLING ROUND (MAY 1987). AS SHOWN IN TABLE 2 FIVE HAD DETECTABLE LEVELS OF AT LEAST ONE OF
THE FOUR INDICATOR PARAMETERS. ONLY RW-4 WAS ABOVE THE MAXIMUM CONTAINMENT LEVELS (MCLS) ESTABLISHED   BY EPA
FOR DRINKING WATER FOR BOTH 1,1,1-TRICHLOROETHANE AND 1,1-DICHLOROETHENE.

NINETEEN RESIDENTIAL WELLS WERE SAMPLED DURING THE SECOND ROUND (JANUARY TO MARCH 1988).  AS SHOWN IN TABLE
3, SIX HAD DETECTABLE LEVELS OF AT LEAST ONE OF THE FOUR INDICATOR PARAMETERS. RW-2 EXCEEDED THE MCL FOR
1,1-DICHLOROETHENE AND RW-3 EXCEEDED THE MCL FOR 1,1,1-TRICHLOROETHANE.  FIVE ADDITIONAL RESIDENTIAL WELLS
(RW-4, RW-5, RW-7, RW-9 AND RW-10) SHOWED DETECTABLE LEVELS OF AT LEAST ONE OF THE INDICATOR PARAMETERS. 
HOWEVER, DATA FOR THESE WELLS DID NOT PASS QA/QC PROCEDURES.



                           TABLE 2
      SUMMARY OF ANALYTICAL RESULTS FOR RESIDENTIAL WELL SAMPLES
                        TAKEN MAY 1987

   CHEMICAL                RW-4   RW-6   RW-7  RW-10  RW-11    MCL

   1,1-DICHLOROETHENE      540     ND     ND     ND     ND      7

   1,1-DICHLOROETHANE       ND     ND     ND     ND     ND      -

   1,1,1-TRICHLOROETHENE 6,800     13     21     12     27    200

   TETRACHLOROETHENE        ND     ND     ND     ND     ND     -

   ND - NOT DETECTED.
   ALL UNITS IN UG/L.
   MCL - EPA'S MAXIMUM CONTAMINANT LEVEL FOR DRINKING WATER

                            TABLE 3
      SUMMARY OF ANALYTICAL RESULTS FOR RESIDENTIAL WELL SAMPLES
              TAKEN JANUARY 1988 THROUGH MARCH 1988

   CHEMICAL               RW-2   RW-3   RW-6   RW-8   RW-11  RW-12

   1,1-DICHLOROETHENE      8.7     ND     *     ND      *     ND

   1,1-DICHLOROETHANE      ND      ND    ND     ND     ND     ND

   1,1,1-TRICHLOROETHANE   47   1,400    16     6.5    21      6.1

   TETRACHLOROETHENE        *      ND    ND     ND     ND     ND

   ND-NOT DETECTED.
   *DATA DID NOT PASS QA/QC PROCEDURES.
   ALL UNITS IN UG/L.



   MONITORING WELLS

THREE TYPES OF MONITORING WELLS ARE LOCATED AT THE SITE. IN 1983, THE EMERGENCY RESPONSE TEAM (ERT) INSTALLED
THREE WELLS TO COLLECT GROUNDWATER SAMPLES.  IN THE RI CONDUCTED BY BAKER/TSA, INC., DEEP   MONITORING WELLS
(MW) AND SHALLOW MONITORING WELLS (SW) WERE ALSO INSTALLED TO FURTHER DEFINE THE GROUNDWATER CONTAMINATION
PLUME.  ALL LOCATIONS ARE SHOWN IN FIGURE 4.  THE ERT WELLS  WERE SAMPLED IN MAY  1987 AND AGAIN IN JANUARY
1988 THROUGH MARCH 1988. THE MW WELLS WERE SAMPLED IN NOVEMBER 1987 AND AGAIN IN FEBRUARY 1988 THROUGH MARCH
1988. THE SW WELLS WERE SAMPLED IN FEBRUARY 1988 THROUGH MARCH 1988.

FOR THE MAY 1987 SAMPLING OF THE ERT WELLS, ALL THREE WELLS HAD DETECTABLE LEVELS OF 1,1,1-TRICHLOROETHANE,
AS SHOWN IN TABLE 4. 1,1,1-TRICHLOROETHANE ALSO WAS DETECTED FOR THE JANUARY THROUGH MARCH 1988 SAMPLING
ROUND.  WATER SAMPLES FROM THE 1988 SAMPLING ROUND ALSO CONTAINED 1,1-DICHLOROETHENE AND TETRACHLOROETHENE. 
THESE CONCENTRATIONS ARE SHOWN IN TABLE 4.

THE MW MONITORING WELLS WERE SAMPLED IN NOVEMBER 1987 AND AGAIN IN FEBRUARY 1988 THROUGH MARCH 1988.  THE
ANALYTICAL RESULTS FOR THE 1987 SAMPLING ROUND DID NOT PASS QA/QC PROCEDURES AND WILL NOT BE DISCUSSED  
HERE.  FOR THE FEBRUARY 1988 THROUGH MARCH 1988 SAMPLING ROUND, AT LEAST ONE OF THE INDICATOR PARAMETERS WAS
DETECTED IN ALL OF THE MW WELLS AS SHOWN IN TABLE 5.  1,1-DICHLOROETHENE WAS DETECTED IN ALL OF THE MW 
MONITORING WELLS ABOVE THE MCL OF 7 UG/L. 1,1,1-TRICHLOROETHANE WAS DETECTED IN MW-3 THROUGH MW-9 ABOVE THE
MCL OF 200 UG/L.  ADDITIONALLY, TETRACHLOROETHENE WAS DETECTED IN MW-7 AT A CONCENTRATION OF 25 UG/L.

THE SW MONITORING WELLS WERE SAMPLED IN FEBRUARY 1988 THROUGH MARCH 1988.  AS SHOWN IN TABLE 6, WELLS SW-1
THROUGH SW-5 EXCEED THE RESPECTIVE MCLS FOR 1,1-DICHLOROETHENE AND 1,1,1-TRICHLOROETHANE.  THE ANALYTICAL
RESULTS FOR SW-6 DID NOT PASS THE QA/QC PROCEDURES.

   PACKER TESTS

WATER SAMPLES WERE TAKEN DURING THE PACKER TESTS IN OCTOBER 1987 TO GIVE AN INDICATION OF THE VERTICAL EXTENT
OF CONTAMINATION.  THESE SAMPLES WERE ANALYZED FOR BOTH VOLATILE AND SEMIVOLATILE ORGANIC COMPOUNDS.  ONLY
ONE PACKER TEST SAMPLE PASSED THE QA/QC PROCEDURES: MW-2 AT THE 44 TO 54 FOOT DEPTH.  THIS SAMPLE SHOWED A
1,1,1-TRICHLOROETHANE CONCENTRATION OF 19 UG/L.



                              TABLE 4
      SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW MONITORING WELL
      SAMPLES TAKEN MAY 1987 AND JANUARY 1988 THROUGH MARCH 1988

   CHEMICAL             ERT-1     ERT-2      ERT-3
                       (1987)    (1987)     (1987)
   1,1-DICHLOROETHENE     ND        ND         *

   1,1-DICHLOROETHANE     ND        ND         *

   1,1,1-TRICHLOROETHANE  5.00   19.00      2,900.00

   TETRACHLOROETHENE      ND      ND          ND

                            TABLE 4(CONTINUED)
      SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW MONITORING WELL
      SAMPLES TAKEN MAY 1987 AND JANUARY 1988 THROUGH MARCH 1988

   CHEMICAL             ERT-1     ERT-2      ERT-3      MCL
                        (1988)    (1988)     (1988)
   1,1-DICHLOROETHENE   250.00      *        250.00       7

   1,1-DICHLOROETHANE     ND        ND         *          -

   1,1,1-TRICHLOROETHANE 98.00     26.00      98.00     200

   TETRACHLOROETHENE      ND      ND           6.40       -

   ND - NOT DETECTED.
   *DATA DID NOT PASS QA/QC PROCEDURES.
   ALL UNITS IN UG/L.
   MCL - MAXIMUM CONTAMINANT LEVEL.

                               TABLE 5

     SUMMARY OF ANALYTICAL RESULTS FOR DEEP MONITORING WELL SAMPLES
                   TAKEN JANUARY THROUGH MARCH 1988

   CHEMICAL              MW-1    MW-2    MW-3    MW-4     MW-5

   1,1-DICHLOROETHENE    48     48      860     3,500     120

   1,1-DICHLOROETHANE    ND     ND      ND       ND       ND

   1,1,1-TRICHLOROETHANE 180    90    2,200    7,300     300

   TETRACHLOROETHANE     ND     ND       *       *        ND

                            TABLE 5(CONTINUED)
     SUMMARY OF ANALYTICAL RESULTS FOR DEEP MONITORING WELL SAMPLES
                   TAKEN JANUARY THROUGH MARCH 1988

   CHEMICAL              MW-7    MW-8    MW-9

   1,1-DICHLOROETHENE    1,300   41      1,100

   1,1-DICHLOROETHANE    ND      ND      ND

   1,1,1-TRICHLOROETHANE 3,700    *      3,100

   TETRACHLOROETHANE     25.00   ND       *

   ND-NOT DETECTED.



   *DATA DID NOT PASS QA/QC PROCEDURES.
   ALL UNITS IN UG/L.



                               TABLE 6

       SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW MONITORING WELL SAMPLES
                   TAKEN JANUARY THROUGH MARCH 1988

   CHEMICAL               SW-1    SW-2    SW-3    SW-4    SW-5

   1,1-DICHLOROETHENE     850     220     100     270     280

   1,1-DICHLOROETHANE     ND       ND      ND      ND      ND

   1,1,1-TRICHLOROETHANE  1,900   6,500   240     490     600

   TETRACHLOROETHENE      ND        *      ND      *       ND

                             TABLE 6(CONTINUED)
       SUMMARY OF ANALYTICAL RESULTS FOR SHALLOW MONITORING WELL SAMPLES
                   TAKEN JANUARY THROUGH MARCH 1988

   CHEMICAL               SW-6    SW-7

   1,1-DICHLOROETHENE      *       ND

   1,1-DICHLOROETHANE     ND       ND

   1,1,1-TRICHLOROETHANE   *       ND

   TETRACHLOROETHENE      ND       ND

   ND - NOT DETECTED.
   *DATA DID NOT PASS QA/QC PROCEDURES.
   ALL UNITS IN UG/L



A REVIEW OF THE HISTORICAL DATA, AS SHOWN IN THE RI, INDICATES THAT ALTHOUGH THE CONTAMINATION AT THE SITE
HAS DECREASED SOMEWHAT OVER THE PAST FIVE YEARS (1983 TO 1988), IT IS STILL PRESENT IN SIGNIFICANT  
QUANTITIES.  THE DECREASE IN CONCENTRATION IS PROBABLY BEST ILLUSTRATED BY THE HISTORICAL
1,1,1-TRICHLOROETHANE CONCENTRATIONS RECORDED FOR RW-2, RW-3 AND ERT-3.  THE DATA SHOWS SOME LARGE
FLUCTUATIONS IN 1,1,1-TRICHLOROETHANE CONCENTRATIONS OVER RELATIVELY SHORT (MONTHS) PERIODS OF TIME.  SOME
DOWNGRADIENT RESIDENTIAL WELLS (RW-6, RW-7 AND RW-11) ALSO SHOW SLIGHTLY INCREASING 1,1,1-TRICHLOROETHANE  
CONCENTRATIONS.  THESE TIME-CONCENTRATION RELATIONSHIPS INDICATE THAT THE CONTAMINANT PLUME
(1,1,1TRICHLOROETHANE) IS MIGRATING, DISPERSING AND BECOME MORE DILUTE WITH TIME.  THE REMEDIAL ACTION
SELECTED IN THIS RECORD OF DECISION ADDRESS THE GROUNDWATER CONTAMINATION AND THE PUBLIC HEALTH THREAT BY
EXTRACTING CONTAMINATED GROUND WATER AND REMOVING THE ORGANIC CHEMICALS AND WILL PREVENT ANY FURTHER
MIGRATION OF THE CONTAMINANT PLUME.

THE CONTAMINANT PLUME IS ELONGATED IN AN EAST-NORTHEASTERLY DIRECTION AND IS CENTERED AROUND MW-4 WITH A
MAXIMUM CONCENTRATION OF 7,310 UG/L OF 1,1,1-TRICHLOROETHANE AND 3,500 UG/L OF 1,1-DICHLOROETHENE. HIGHER  
CONCENTRATIONS EXTEND FROM THE R-2 PROPERTY AS FAR AS THE TRIBUTARY TO THE WEST BRANCH OF PERKIOMEN CREEK. 
LOWER LEVELS OF CONTAMINATION APPEAR TO EXTEND NORTH AND NORTHWEST OF THE EAST-NORTHEAST PLUME AXIS  TOWARDS
BENFIELD AND WALKER ROADS.  THE AREA OF CONTAMINATION, BOTH HIGH AND LOW, POTENTIALLY EXTENDS INTO
RESIDENTIAL PROPERTIES R-2 THROUGH R-12.  THE CONTAMINATION APPEARS TO HAVE SUNK AND ARE BEING CARRIED TO
DEEPER DEPTHS WITHIN THE AQUIFER BY VERTICAL GRADIENTS.  THE MAXIMUM DEPTH OF CONTAMINATION, BASED ON THE
GEOPHYSICAL INVESTIGATION AND THE PACKER TESTS, IS THOUGHT TO BE 250 TO 300 FEET BELOW THE SURFACE.

   #PHEEC
   PUBLIC HEALTH EVALUATION AND ENVIRONMENTAL CONCERNS

THE GROUNDWATER AT THE BERKS SAND PIT SITE HAS A SIGNIFICANT POTENTIAL ADVERSE HEALTH IMPACT ON RECEPTOR
POPULATIONS.  THERE WERE TWO COMPLETE EXPOSURE PATHWAYS IDENTIFIED IN THE RI.  ONE PATHWAY IS THE GROUNDWATER
EXPOSURE VIA INHALATION, INGESTION, AND DERMAL CONTACT BY RECEPTORS ON RESIDENTIAL WELLS, AND THE OTHER IS
THE SURFACE WATER/SEDIMENT EXPOSURE PATHWAY FROM THE SEEPAGE OF GROUNDWATER TO THE SURFACE.

THE AIR PATHWAY IS NOT A HEALTH HAZARD IN REGARD TO THE VOLATILIZATION OF ORGANICS FROM THE SURFACE WATERS,
FROM THE SURFACE SOILS OR FROM THE GROUNDWATER EXPOSURE PATHWAY.  IN ADDITION, THE SURFACE SOILS ARE NOT A
HEALTH HAZARD FROM DERMAL CONTACT OR INGESTION.

THE GROUNDWATER EXPOSURE PATHWAY HAD SIGNIFICANT CHRONIC HEALTH INDEX VALUES AND PROJECTED RISKS VALUES ABOVE
THE TARGET RISK VALUES FOR CARCINOGENS.  THE COMPOUNDS MOST RESPONSIBLE FOR THE POTENTIAL ADVERSE   HEALTH
IMPACT WERE 1,1-DICHLOROETHENE AND 1,1,1-TRICHLOROETHANE.

THE RESIDENTIAL WELLS HAVING LEVELS OF THESE TWO COMPOUNDS OF CONCERN WERE RW-2, RW-3 AND RW-4.  THE
MONITORING WELLS ALSO SHOWED CONCENTRATIONS CAPABLE OF HAVING A POTENTIAL ADVERSE HEALTH EFFECT.  THE  
MIGRATION OF THE PLUME TOWARD THE NORTHEAST COULD BRING THE ELEVATED CONCENTRATIONS FOUND IN THE MONITORING
WELLS TO HUMAN RECEPTORS.

THE SURFACE WATER AND SEDIMENT EXPOSURE PATHWAY IS NOT A SIGNIFICANT CHRONIC HEALTH RISK FOR HUMAN RECEPTORS
BUT IS DIRECTLY IN LINE WITH THE MIGRATING PLUME AND FURTHER DEFINES THE EXTENT OF CONTAMINATION.  THESE
SURFACE WATER AND SEDIMENTS INDICATE A POTENTIAL FOR THE CONTAMINANTS TO AFFECT AQUATIC LIFE AND THE
ENVIRONMENT.  REMOVAL OF THE CONTAMINATED SEDIMENTS AND SUBSEQUENT MONITORING SHOULD HELP TO DETERMINE THE
EFFECTIVENESS OF THE GROUNDWATER EXTRACTION SYSTEM.

   #CR
   COMMUNITY RELATIONS

THE COMMUNITY RELATIONS PLAN FOR THIS SITE WAS DEVELOPED BY THE PENNSYLVANIA DEPARTMENT OF ENVIRONMENTAL
RESOURCES AND HAS BEEN IMPLEMENTED OVER THE PAST TWO YEARS.  ALL SITE RELATED DOCUMENTS AND THE
ADMINISTRATIVE RECORD HAVE BEEN PLACED IN THE LONGSWAMP TOWNSHIP MUNICIPAL BUILDING.  THE PUBLIC NOTICE OF
EPA'S PROPOSED PLAN, WHICH INCLUDED THE PREFERRED REMEDIAL ACTION ALTERNATIVE, WAS PUBLISHED ON AUGUST 30,
1988.  A THIRTY DAY PUBLIC COMMENT PERIOD BEGAN FROM THAT DATED AND ENDED ON SEPTEMBER 28,1988.  A FORMAL
PUBLIC MEETING WAS HELD ON SEPTEMBER 12, 1988 AT THE TOWNSHIP BUILDING TO DISCUSS THE PROPOSED PLAN.  THE
TRANSCRIPT FROM THAT MEETING REPRESENTS THE ONLY COMMENTS RECEIVED BY EPA AND PADER.  ALL QUESTIONS AND
COMMENTS PRESENTED AT THAT MEETING WERE ADDRESSED AT THAT TIME. THESE ARE DISCUSSED IN DETAIL IN THE
TRANSCRIPT WHICH IS ATTACHED.

IN ADDITION TO THE PUBLIC PARTICIPATION IN THE REMEDY SELECTION, LOCAL RESIDENTS WERE CONTINUOUSLY INFORMED
OF THE FIELD ACTIVITIES AND THE OCCASIONS WHEN RESIDENTIAL WELLS WERE SAMPLED.

   #ARARS



   APPLICABLE, RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

THE REMEDIAL ACTION ALTERNATIVE CHOSEN FOR THE BERKS SAND PIT SITE MUST MEET ALL APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS (ARARS) IN ACCORDANCE WITH SECTION 121 OF CERCLA, 42 U.S.C. SECTION 9621.

THE PRIMARY REGULATORY CONSIDERATIONS AT THE SITE APPLY TO THE TREATMENT OF GROUNDWATER.  ACCORDING TO EPA'S
GUIDANCE FOR GROUNDWATER CLASSIFICATION, THIS IS A CLASS 1 AQUIFER WHICH IS CURRENTLY IN USE. THEREFORE TWO
CONTAMINANT SPECIFIC LEVELS FOR PROTECTION OF HUMAN HEALTH MUST BE MET UNDER THE SAFE DRINKING WATER ACT
(SDWA). 1,1,1-TRICHLOROETHANE HAS A MAXIMUM CONTAMINANT LEVEL (MCL) OF 200 UG/L AND 1,1-DICHLOROETHENE HAS AN
MCL OF 7 UG/L (SEE 40 C.F.R. SECTION 141.12).  THESE HEALTH BASED LEVELS INDICATE THE CLEAN UP STANDARDS FOR
GROUNDWATER WHICH THE REMEDY MUST REACH BEFORE CLEAN UP HAS BEEN   ACHIEVED. HOWEVER, EPA AND PADER WILL HAVE
TO EVALUATE THE EFFECTIVENESS OF THE TREATMENT SYSTEM ON A PERIODIC BASIS TO DETERMINE IF THESE STANDARDS CAN
BE MET OR EXCEEDED.

IN ADDITION TO THESE CONTAMINANT LEVEL REQUIREMENTS, EPA AND PADER MUST COMPLY WITH ALL FEDERAL RESOURCE
CONSERVATION AND RECOVERY ACT (RCRA) REQUIREMENTS FOR ONSITE WATER TREATMENT INCLUDING AIR EMISSIONS SITE AND
OFFSITE TRANSPORTATION, INCINERATION AND RELATED AIR EMISSIONS.  ALSO THE STATE REQUIREMENTS WOULD INCLUDE
THE PENNSYLVANIA SOLID WASTE MANAGEMENT ACT (PSWMA), THE PENNSYLVANIA CLEAN STREAMS LAW (PCSL), AND THE
PENNSYLVANIA AIR POLLUTION CONTROL ACT (PAPCA). FOR THE ALTERNATIVE PROPOSING WATER DISCHARGE TO SURFACE
STREAMS THE NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) REQUIREMENTS AND PCSL MUST BE MET.
LIKEWISE FOR THE PROPOSALS TO REINJECT THE TREATED GROUNDWATER, THE UNDERGROUND INJECTION CONTROL (UIC)
REQUIREMENTS MUST BE MET.  THE SPECIFIC CHEMICALS STANDARDS WILL BE DEFINED IN THE DESIGN SPECIFICATIONS
STAGE.  REGULATIONS FOR THE SELECTED  REMEDIAL ACTIONS ARE FURTHER SPECIFIED IN THE RECOMMENDED ALTERNATIVE
SECTION.

   #SA
   SUMMARY OF ALTERNATIVES

SEVEN FEASIBLE REMEDIAL ACTION ALTERNATIVES (RAAS) WERE DEVELOPED TO REMEDY THE SITE CONDITIONS.  THE SEVEN
ALTERNATIVES (RAA  NO. 1 THROUGH RRA  NO. 7) WERE DEVELOPED TO ADDRESS FOUR LEVELS OF CLEANUP AS   DESCRIBED
BELOW.  A LIST OF THE SEVEN ALTERNATIVES AND THE CLEANUP CATEGORIES THEY SATISFY IS PROVIDED BELOW.  A MORE
DETAILED DISCUSSION OF THESE RAAS CONTAINED IN THE FEASIBILITY STUDY FOR THE SITE.

   CLEANUP CATEGORY I:  NO ACTION

        RAA NO. 1   CONTINUED MONITORING OF EXISTING WELLS (GROUNDWATER) AND SURFACE WATER

        RAA NO. 2   SURFACE AND GROUNDWATER MONITORING, INCLUDING THE INSTALLATION OF ADDITIONAL
                    MONITORING WELLS

   CLEANUP CATEGORY II: ALTERNATIVES THAT PREVENT A RISK INCREASE TO HUMAN HEALTH

        RAA NO. 3   SURFACE AND GROUNDWATER MONITORING, INCLUDING THE INSTALLATION OF ADDITIONAL
                    MONITORING WELLS, AND INSTALLATION OF AN ALTERNATIVE WATER SUPPLY
                    WHICH WILL BE DEFINED IN THE DESIGN SPECIFICATION STAGE

   CLEANUP CATEGORY III:  ALTERNATIVES THAT MEET OR EXCEED ARARS FOR HUMAN HEALTH

        RAA NO. 4   SURFACE AND GROUNDWATER MONITORING, INCLUDING
                    THE INSTALLATION OF ADDITIONAL MONITORING WELLS,
                    INSTALLATION OF AN ALTERNATIVE WATER SUPPLY
                    SYSTEM WHICH WILL BE DEFINED IN THE DESIGN
                    SPECIFICATIONS, GROUNDWATER EXTRACTION,
                    GROUNDWATER TREATMENT BY AIR STRIPPING WITH
                    VAPOR PHASE CARBON ABSORPTION, DISCHARGE OF
                    TREATED WATER TO THE WATERSHED (STREAM), AND
                    EXCAVATION AND DISPOSAL/TREATMENT OF
                    CONTAMINATED SEDIMENTS BY LANDFARMING OR INCINERATION

        RAA NO. 5   SURFACE AND GROUNDWATER MONITORING, INCLUDING
                    THE INSTALLATION OF ADDITIONAL MONITORING WELLS,
                    INSTALLATION OF AN ALTERNATIVE WATER SUPPLY
                    SYSTEM WHICH WILL BE DEFINED IN THE DESIGN
                    SPECIFICATIONS, GROUNDWATER EXTRACTION,
                    GROUNDWATER TREATMENT BY CARBON ADSORPTION,
                    DISCHARGE OF TREATED WATER TO THE WATERSHED
                    (STREAM), AND EXCAVATION AND DISPOSAL/TREATMENT



                    OF CONTAMINATED SEDIMENTS BY LANDFARMING
                    OR INCINERATION

     CLEANUP CATEGORY IV:  ALTERNATIVES THAT MEET OR EXCEED ARARS FOR
                           HUMAN HEALTH AND THE ENVIRONMENT

          RAA NO. 6  SURFACE AND GROUNDWATER MONITORING, INCLUDING
                     THE INSTALLATION OF ADDITIONAL MONITORING WELLS,
                     INSTALLATION OF AN ALTERNATIVE WATER SUPPLY
                     SYSTEM WHICH WILL BE DEFINED IN THE DESIGN
                     SPECIFICATIONS, GROUNDWATER EXTRACTION,
                     GROUNDWATER TREATMENT BY AIR STRIPPING WITH
                     VAPOR PHASE CARBON ABSORPTION, DISCHARGE OF
                     TREATED WATER BY REINJECTION INTO AQUIFER,
                     EXCAVATION AND DISPOSAL/TREATMENT OF CONTAMINATED
                     SEDIMENTS BY LANDFARMING OR INCINERATION

          RAA NO. 7  SURFACE AND GROUNDWATER MONITORING, INCLUDING
                     THE INSTALLATION OF ADDITIONAL MONITORING WELLS,
                     INSTALLATION OF AN ALTERNATE WATER SUPPLY
                     SYSTEM WHICH WILL BE DEFINED IN THE DESIGN
                     SPECIFICATIONS, GROUNDWATER EXTRACTION,
                     GROUNDWATER TREATMENT BY CARBON ADSORPTION,
                     DISCHARGE OF TREATED WATER BY REINJECTION,
                     EXCAVATION AND DISPOSAL/TREATMENT OF CONTAMINATED
                      SEDIMENTS BY LANDFARMING OR INCINERATION

          TABLE 7 PROVIDES A SUMMARY OF THE COST EVALUATION PERFORMED FOR
                  THE RAAS.  ALL COSTS ARE PRESENTED IN 1988 DOLLARS.



                                   TABLE 7
                    REMEDIAL ACTION ALTERNATIVES COST SUMMARY
                              BERKS SAND PIT SITE

   RAA NO.        CAPITAL COST      ANNUAL O&M   PRESENT WORTH COST
                  ($1,000)          ($1,000)         ($1,000)

        1                0             101.0            952.4

        2              941.3           109.9          1,977.6

        3              2,227.3         180.5          3,975.4

        4              5,543.8         455.0          9,833.6

        5              5,614.2         1,033.3       15,355.2

        6              6,443.7         459.2         10,773.1

        7              6,514.1         1,037.5       16,294.7



THE FOLLOWING TABLES ADDRESS THE NINE AREAS OF CONCERN WHICH EPA CONSIDERS FOR EACH RAA.  BASICALLY, THERE
ARE TWO TREATMENT ALTERNATIVES (AIR STRIPPING AND CARBON) AND TWO DISPOSAL OPTIONS (SURFACE DISCHARGE AND
GROUNDWATER REINJECTION) FOR THE WATER.

   #RA
   RECOMMENDED ALTERNATIVE

AFTER EXTENSIVE TECHNICAL REVIEW AND COST EVALUATION, EPA AND PADER HAVE SELECTED RAA NO. 6 AS THE
APPROPRIATE REMEDIAL ACTION FOR THE BERKS SAND PIT SITE.

   RAA NO. 6 INCLUDES:

       -  EXCAVATION OF CONTAMINATED SEDIMENTS AND OFFSITE TREATMENT AND DISPOSAL BY INCINERATION

       -  INSTALLATION AND OPERATION OF A GROUNDWATER EXTRACTION SYSTEM TO REMOVE CONTAMINANTS FROM THE
          AQUIFER

       -  CONSTRUCTION AND OPERATION OF AN AIR STRIPPER WITH VAPOR PHASE CARBON ABSORPTION AND THE
          DISCHARGE OF THE TREATED WATER TO THE AQUIFER BY INJECTION WELLS

       -  CONSTRUCTION OF AN ALTERNATE WATER SUPPLY SYSTEM

       -  CHEMICAL AND BIOLOGICAL MONITORING OF THE SURFACE AND GROUNDWATER QUALITY

       -  RESTRICTIONS TO PREVENT ANY FURTHER DRINKING WATER WELLS IN THE CONTAMINATED AREAS OF THE
          AQUIFER

GROUNDWATER REMEDIATION TARGETS MUST MEET OR EXCEED THE MAXIMUM CONTAMINANT LEVEL (MCL) FOR BOTH
1,1,1-TRICHLOROETHANE (200 UG/L) AND 1,1-DICHLOROETHENE (7 UG/L) AS REQUIRED BY THE SAFE DRINKING WATER ACT.
THE GROUNDWATER CONTAMINATION LEVELS WILL BE REDUCED BY THE EXTRACTION, TREATMENT AND REINJECTION OF CLEAN
WATER.  THE FACILITY MUST MEET HAZARDOUS WASTE REQUIREMENTS OF RCRA SUBTITLE C 40 C.F.R. PART 264 AND THE
PENNSYLVANIA SOLID WASTE MANAGEMENT ACT.  THIS REMEDIATION MAY REQUIRE UP TO THIRTY YEARS OF OPERATION, BUT
WILL BE PERIODICALLY EVALUATED TO DETERMINE THE EFFECTIVENESS AND TECHNICAL FEASIBILITY OF   REDUCING
GROUNDWATER CONTAMINATION BY THIS METHOD.  BASED ON THIS EVALUATION, THE AGENCIES WILL DETERMINE TO CONTINUE
THE EXTRACTION AND TREATMENT PROGRAM OR TO CEASE TREATMENT WHEN THE AQUIFER NO LONGER PRESENTS A POTENTIAL
HEALTH RISK.

SECONDARY TARGET LEVELS, WHICH WILL BE USED AS GUIDELINES, TO DETERMINE WHEN THE GROUNDWATER IS NO LONGER A
RISK ARE BASED ON PUBLISHED UNIT CANCER RISK (UCR) INFORMATION. 1,1-DICHLOROETHENE IS A POSSIBLE HUMAN  
CARCINOGEN AND TETRACHLOROETHELENE IS A PROBABLE HUMAN CARCINOGEN.  THE SECONDARY TARGET WILL BE TO DECREASE
THE CONCENTRATION OF THESE CONTAMINANTS TO BELOW 1.0 UG/L WHICH WOULD APPROXIMATE DETECTION LIMITS BY
STANDARD EPA ANALYSIS.

THE GROUNDWATER WILL BE TREATED TO LEVELS ESTABLISHED BY THE UNDERGROUND INJECTION CONTROL (UIC) REGULATIONS
40 C.F.R. PARTS 144,145,146 AND 147.

WHEN A DECISION IS MADE TO DISCONTINUE THE EXTRACTION AND REINJECTION PROGRAM A CLOSE OUT SEQUENCE WILL BE
INITIATED TO DECOMMISSION THE WELLS AND TREATMENT FACILITIES.

THE ALTERNATIVE WATER SUPPLY SOURCE HAS NOT BEEN RESOLVED. THREE OPTIONS TO BE INVESTIGATED IN THE DESIGN
STAGE  WILL INCLUDE: EXTENTION OF MOUNTAIN VILLAGE COMMUNITY WATER SUPPLY, EXTENTION OF TOPTON PUBLIC  
SUPPLY, AND A NEW WELL FIELD WITH EXTENTION OF THE EXISTING LONGSWAMP WELL ASSOCIATION.  THE LOCAL RESIDENTS
EXPRESSED A CLEAR PREFERENCE FOR THE EXTENTION OF THE TOPTON WATER SUPPLY.

THE CONTAMINATED SEDIMENTS MUST ALSO BE EXCAVATED AND SENT TO A PERMITTED OR INTERIM STATUS FACILITY WHICH IS
COMPLIANCE WITH ALL HAZARDOUS WASTE REQUIREMENTS OF RCRA SUBTITLE C 40 C.F.R. PART 264.

WHEN COMPARING THE REMEDIAL ALTERNATIVES FOR THIS SITE, EPA WAS LIMITED TO RAAS 4, 5, 6 AND 7 BECAUSE THESE
ALTERNATIVES WERE THE ONLY ONES WHICH MET ARARS.  THE AGENCY SELECTED THE AIR STRIPPING TREATMENT   RATHER
THAN THE CARBON ABSORPTION BECAUSE THEY ARE EQUALLY EFFECTIVE AT REMOVING THE GROUNDWATER CONTAMINANTS AND
THE AIR STRIPPING IS FIVE MILLION DOLLARS LESS EXPENSIVE THAN THE CARBON.  BASICALLY, REPLENISHING THE CARBON
IS THE MAJOR EXPENSE.  THE AGENCY ALSO SELECTED THE REINJECTION ALTERNATIVE RATHER THAN SURFACE WATER
DISCHARGE BECAUSE REINJECTION TREATMENT REQUIREMENTS WOULD BE MORE STRINGENT AND   REINJECTION MAY HELP TO
FLUSH OUT THE CONTAMINATED GROUNDWATER IN A SHORTER PERIOD OF TIME.  ALSO THERE MAY BE RESIDENCES WHO WOULD
CONTINUE TO USE THEIR PRIVATE WELLS AND REINJECTION WOULD HELP TO MAINTAIN THE  CURRENT LEVEL OF THE WATER
TABLE IN THE VICINITY OF THE SITE.  AS SHOWN IN TABLE 8 THE SELECTED REMEDY REDUCES TOXICITY, MOBILITY AND



VOLUME OF THE CONTAMINANT PLUME BY THE EXTRACTION OF THE CONTAMINATED GROUNDWATER AND TREATMENT BY AIR
STRIPPING.  THIS ALTERNATIVE IS PROTECTIVE OF THE PUBLIC HEALTH AND THE ENVIRONMENT AND WILL PROVIDE A
PERMANENT REMEDY FOR THE SITE.

FIGURE 5 SHOWS THE GENERAL PROCESS FOR RAA NO. 6.FIGURE 6 SHOWS THE DETAILS OF HOW AN AIR STRIPPER WORKS AND
FIGURE 7 SHOWS THE NEW RECOVERY AND REINJECTION WELLS.

   RESPONSIVENESS SUMMARY

THE ONLY RESPONSE FROM THE PUBLIC DURING THE COMMENT PERIOD WAS OBTAINED FROM THE PUBLIC MEETING WHICH WAS
HELD SEPTEMBER 7, 1988 AND THE MINUTES FROM THE MEETING ARE ATTACHED.  TO SUMMARIZE, THE CITIZENS ASKED MANY
QUESTIONS ABOUT THE REMEDY AND THE TECHNICAL ASPECTS OF THE DIFFERENCES BETWEEN THE AIR STRIPPING TECHNOLOGY
AND THE CARBON ABSORPTION METHOD. WE WERE ABLE TO SHOW THEM SOME DIAGRAMS OF THE AIR STRIPPER AND DESCRIBED
THE APPROXIMATE SIZE AND NOISE LEVEL OF THE SYSTEM.  THE CARBON ABSORPTION WAS COMPARED TO THEIR OWN TYPE OF
WATER SOFTENING SYSTEM AND THEY UNDERSTOOD.  WE ALSO EXPLAINED THAT THEY WERE BOTH   EFFECTIVE IN THE
TREATMENT CAPABILITIES AND THAT WE CHOSE THE AIR STRIPPING BECAUSE THE COST WAS FIVE MILLION DOLLARS CHEAPER
BECAUSE WE DID NOT HAVE THE CARBON TO DISPOSE OR REGENERATE.

THEY WERE IN AGREEMENT WITH THE APPROACH THE AGENCIES HAD CHOSEN TO DO GROUNDWATER REMEDIATION, BUT WERE
SOMEWHAT CONCERNED THAT THE EXTRACTION AND REINJECTION WELLS WOULD NOT COLLECT ALL THE CONTAMINATED
GROUNDWATER OR THAT SOME OF THE REINJECTED WATER MAY CAUSE FURTHER SPREAD OF THE CONTAMINANT PLUME.  WE
EXPLAINED HOW THE EXTRACTION AND REINJECTION WELLS WOULD HAVE TO BE MONITORED, ESPECIALLY IN THE INITIAL
START UP PHASES AND THAT THE TREATED WATER WOULD HAVE TO BE ANALYZED TO BE SURE THE CONTAMINANTS WERE REMOVED
BEFORE THE WATER COULD BE REINJECTED.THEY DID EXPRESS CONCERN ABOUT THE FREQUENCY OF OUR MONITORING AND WE
RESTATED THAT BEGINNING STAGES WOULD HAVE TO BE CLOSELY CONTROLLED.

WHEN THEY ASKED ABOUT THE SOURCE OF THE ALTERNATE WATER SUPPLY, WE TOLD THEM THAT IT WAS NOT SPECIFIED AT
THIS TIME AND WE MENTIONED THAT WE WOULD HAVE TO LOOK INTO SEVERAL ALTERNATIVES.  THEY IMMEDIATELY STATE,  
IN UNISON, THAT THEY DID NOT WANT TO HAVE THE TRAILER PARK AS THE SOURCE OF THE WATER SUPPLY BECAUSE THEY
FELT IT WOULD BE USED FOR PERSONAL GAIN RATHER THAT PROTECTION OF THEIR HEALTH.  THEY EXPRESSED A CLEAR
PREFERENCE TO BE HOOKED UP TO THE TOPTON WATER SUPPLY WHICH IS APPROXIMATELY SIX MILES AWAY.  THEY DID NOT
WANT TO SET UP ADDITIONAL WELLS WHICH THEY WOULD HAVE TO MAINTAIN AND OPERATE UNDER THE CURRENT HOMEOWNERS
ASSOCIATION BECAUSE OF THE PROBLEM ALREADY ENCOUNTERED IN OPERATING THE SYSTEM WHICH IS CURRENTLY SUPPLYING
FOUR RESIDENCES.

OVERALL THE CITIZENS SEEMED TO BE IN AGREEMENT WITH THE PROPOSED PLAN AS PRESENTED AND WERE HAPPY TO HAVE
THEIR CHANCE TO ASK QUESTIONS AND HAVE AN EXPLANATION.


